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In the title chalcone derivative, CigHigOs, the dihedral angle 
between the hydroxy-substituted benzene ring and the 
trimethoxy-substituted benzene ring is 16.3 (1)°. The three 
methoxy groups are essentially coplanar with the benzene ring 
to which they are attached, with an r.m.s. deviation of 
0.0208 A. An intramolecular O— H- ■ O hydrogen bond 
generates an S(6) ring motif. In the crystal, weak C— H- ■ O 
interactions hnk molecules into hehcal chains along the b axis. 
These chains are connected into sheets parallel to the be plane 
by further weak C— H- ■ O interactions. 

Related literature 

For background to and apphcations of chalcones, see: Boeck et 
al. (2006); Cheng et al. (2008); Hatayama et al. (2010); Jung et 
al. (2008); Lee et al. (2006); Liu et al. (2011); Nerya et al. 
(2004); Patil & Dharmaprakash (2008); Saydam et al. (2003); 
Tewtrakul et al. (2003). For related structures, see: Suwunwong 
et al (2009); Fun et al. (2010). For the stability of the 
temperature controller used in the data collection, see: Cosier 
& Glazer (1986). For standard bond-length data, see: Allen et 
al. (1987). For hydrogen-bond motifs, see: Bernstein et al. 
(1995). 
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Experimental 

Crystal data 

M, = 314.32 
Orthorhombic, P2i2i2i 
a = 4.2891 (2) A 
b = 17.3341 (9) A 
c = 20.5732 (10) A 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Bruker, 2005) 
T^„ = 0.946, T„,^^ = 0.986 

Refinement 

R[F^ > 2a(F^)] = 0.041 

wR(F^) = 0.095 

5 = 1.08 

2392 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1529.57 (13) A" 
Z = 4 

Mo Ka radiation 

= 0.10 mm"' 
r = 100 K 

0.56 X 0.16 X 0.14 mm 



16077 measured reflections 
2392 independent reflections 
1946 reflections with / > 2a(I) 
Ri„, = 0.045 



280 parameters 

All H-atom parameters refined 
Ap„„ = 0.25 e A"' 
Ap„i„ = -0.20 e A"' 



D-H-A 


D-H 


H - .4 


D-A 


D-H-A 


01-H101-02 


0.89 (3) 


1.73 (3) 


2.541 (2) 


152 (2) 


C5-H5/1-05' 


0.96 (2) 


2.57 (2) 


3.254 (3) 


129.0 (18) 


C16-H16C-01" 


1.04 (3) 


2.42 (3) 


3.446 (3) 


167.5 (18) 


Symmetry codes: (i) x - 


4.-v + i-.; 
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Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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financial support. The authors also thank Universiti Sains 
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Supplementary data and figures for this paper are available from the 
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(£)-l-(2-Hydroxyphenyl)-3-(2,4,5-trimethoxyphenyl)prop-2-en-l-one 

H,-K. Fun, T, Suwunwong, K, Chanawanno, P, Wisitsak and S, Chantrapromma 

Comment 

Chalcones or l,3-diphenyl-2-propen-l-ones are commonly found in the natural products (Hatayama et al, 2010). They have 
a wide range of applications including non-linear optical effects (Patil & Dharmaprakash, 2008) in fluorescent materials 
(Jung etal., 2008) and have biological activities such as antibacterial (Liu etai, 2011), anti-inflammatory (Lee etai, 2006), 
antileishmanial (Boeck et al, 2006), cytotoxic (Saydam et al., 2003), anti-oxidant (Cheng et al., 2008), HIV-1 protease in- 
hibitory (Tewtrakul et al. , 2003) as well as anti-tyrosinase activities (Nerya et al. , 2004). The various interesting applications 
of chalcones lead us to synthesize the title chalcone derivative in order to study its tyrosinase inhibitory activity and also 
to compare its properies with the previously published related compounds (Suwunwong et al, 2009; Fun et al, 2010). Our 

experiment shows that (I) exhibits tyrosinase inhibitory activity with the IC50 value of 0.075 ± 0.000 mg ml'^ Its tyrosinase 
inhibitory activity is therefore about 0.08 times that of the standard anti-tyrosinase kojic acid. Herein the crystal structure 
of (I) is reported. 

The molecule of (I) in Fig. 1 exists in an E configuration with respect to the C8=C9 double bond [1.343 (3) A]. The 
molecule is twisted with the dihedral angle between the 2-hydroxyphenyl and the 2,4,5-trimethoxyphenyl benzene rings 
being 16.3 (1)°. The middle prop-2-en-l-one unit (02/C7-C9) is shghtly twisted with the torsion angle 02-C7-C8-C9 = 
-8.8 (3)°. The mean plane through this unit makes dihedral angles of 13.48 (14)° and 2.85 (14)° with the 2-hydroxyphenyl 
and the 2,4,5-trimethoxyphenyl benzene rings, respectively. The three methoxy groups of 2,4,5-trimethoxyphenyl unit are 
essentially co-planar with the attached benzene ring with torsion angles C16-03-C11-C12 = -1.0 (3)°, C17-04-C13-C12 
= -2.5 (3)° and C18-05-C14-C15 = 3.1 (3)°. An Ol— HlOl - 02 intramolecular hydrogen bond generates an S(6) ring 
motif (Bernstein et al, 1995) (Table 1). The bond distances have of normal values (Allen et al, 1987) and are comparable 
with closely related structures (Suwunwong et al, 2009; Fun et al, 2010). 

In the crystal packing (Fig. 2), weakC16 — H16C - 01" interactions (Table 1) link the molecules into helical chains along 

the b axis. These chains are further connected by weak C5 — H5A - 05' interactions (Table 1) into supramolecular sheets 
parallel to the he plane and stacked along the a axis. 

Experimental 

The title compound was prepared by stirring the mixed solution of 2-hydroxyacetophenone (0.24 ml, 2 mmol) and 2,4,5-tri- 
methoxybenzaldehyde (0.40 g, 2 mmol) in ethanol (30 ml) in the presence of 10% NaOH(aq) (5 ml). After 4 h of stirring at 
room temperature, the orange solid was obtained and was then collected by filtration, washed with distilled water, dried and 
purified by recrystallization from hot acetone. Yellow block-shaped single crystals suitable for x-ray structure determination 
were grown over a period of several days by slow evaporation of the acetone/ethanol (1:1 v/v) solvent at room temperature, 
Mp. 404-405 K. 
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Refinement 

All H atoms were located in difference Fourier maps and refined isotropically. The highest residual electron density peak is 
located at 0.78 A from C14 and the deepest hole is located at 0.71 A from C12. A total of 1662 Friedel pairs were merged 
before final refinement as there are no significant anomalous dispersion effects to determine the absolute configuration. 



Figures 



Fig. 1. The molecular structure of the title compound, showing 50% probability displacement 
ellipsoids. An intramolecular O — H - O hydrogen bonds is shown as dashed line. 




Fig. 2. The crystal packing of the title compound, showing supramolecular sheets. Hydrogen 
bonds are shown as dashed lines. 




(f)-1-(2-Hydroxyphenyl)-3-(2,4,5-trimethoxyphenyl)prop-2-en-1-one 



Crystal data 

CigHigOs 
Mr = 3 14.32 
Oithorhombic ,P2\2\2\ 
Hall symbol: P 2ac 2ab 
0 = 4.2891 (2) A 
fe= 17.3341 (9) A 
c = 20.5732 (10) A 

V= 1529.57(13) A^ 
Z=4 

^■(000) = 664 



Dx= 1.365 Mgrn"-" 

Melting point = 404-405 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2392 reflections 

e = 2.0-29.0° 

(1 = 0.10 mm"' 

T= 100 K 

Block, yellow 

0.56x0.16x0.14 mm 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: sealed tube 



2392 independent reflections 
1946 reflections with / > 2a{I) 
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graphite Rm = 0.045 

(p and CO scans Gmax = 29.0°, Gmin = 2.0° 
Absorption correction: multi-scan 
{SADABS; Bruker, 2005) 

r„i„ = 0.946, rmax = 0.986 ^ = -23^17 

16077 measured reflections / = -24— >27 



h = -5^5 



Refinement 

Refinement on 
Least-squares matrix: full 
/?[F2>2a(F^)] = 0.041 
wR{F^) = 0.095 
5'= 1.08 

2392 reflections 
280 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

All H-atom parameters refined 

w = y[(^(Fo^) + (0.0466Pf + 0.2277P] 
where P = (F/ + 2Fe^)/3 
(A/oUx = 0.001 

Apmax = 0.25 e A"^ 

Apmin = -0.20 e A"^ 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 120.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d. 's in cell parameters are only used when they are defined by crystal syrmnetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d. 's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^ , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > c(F^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


V 


z 




01 


-0.2483 (4) 


0.67956 (9) 


0.11729 (7) 


0.0294 (4) 


02 


0.0456 (4) 


0.56059 (8) 


0.15537(6) 


0.0277 (4) 


03 


0.5147(4) 


0.34185 (8) 


0.25185 (6) 


0.0239 (4) 


04 


0.3357 (4) 


0.08107 (8) 


0.17331 (7) 


0.0241 (4) 


05 


-0.0186 (4) 


0.13159 (7) 


0.08358 (6) 


0.0228 (4) 


CI 


-0.3401 (5) 


0.63667 (11) 


0.06566 (9) 


0.0205 (5) 


C2 


-0.5266 (6) 


0.67134(12) 


0.01880(10) 


0.0245 (5) 


C3 


-0.6134 (6) 


0.63167(13) 


-0.03616(11) 


0.0267 (5) 


C4 


-0.5151 (6) 


0.55587(12) 


-0.04557 (10) 


0.0254 (5) 


C5 


-0.3396 (5) 


0.52027 (12) 


0.00162 (10) 


0.0214 (5) 



sup-3 



supplementary materials 



Co 


— U.Z4y5 j 


U. J j64y (1 1 j 


A A^OTO 

U.Ujo /5 yi ) 


A A 1 0 1 

U.Ulol (4) 


C/ 


/Uo (DJ 


A ^ T 1 AT /'I 1 \ 

U. JzlUz (1 1 j 


All AOn (Ci\ 

u. iiuyy (yj 


A A 1 CiA /■/I \ 

U.Uiy4 (4 ) 


Co 


U.Uiyi (OJ 




A 1 1 1 /CO /Q\ 

u.ii io3 (yj 


A Ai on ^A\ 

u.u loy (4) 




A 1 /no /'c'v 


A /I AAOC /I 0\ 


A 1 C/I/IC /"I A\ 

U.1j44j (lU) 


A AI /"^^ 

u.uiy/ (jj 




U. IVoj J 


A 110/11 /'I 1\ 

U. 3 1543 (1 1 j 


U. loUo3 (y ) 


A A 1 70 i'A \ 

U.Ul /o (4) 


i^i 1 


A TOO 

U.iooZ ) 


A TOOOT /'I 1 \ 
U.ZOOO ' \^^) 


ATI AT /I /0\ 

u.ziuz4 (yj 


A A 1 OO ^A\ 

U.U loo (4) 








u.z 10 Jo (yj 


A AI 07 

u.uiy / (j) 




A lAI Q /C-v 




A 1 AA /"Q^ 

u. 1 /3U0 (yj 


A A 1 Q 1 rA\ 

U.Ulc>3 (4J 




A 1 A/^Q 


A 1 Q'viA n 1 ^ 
U. i o / 3U i J 


A 1 '>1A'7 /Q^ 

u. 1Z3U / (yj 


A A 1 7C M\ 
u.u 1 /o (4J 




U.Ujo / VJj 


U.ZOjZZ yl I) 


A 1 1 777 (Qi\ 

yj.LL / / / \y) 


A AI 7/1 //l^ 
U.Ul /4 (4) 


do 


A aA-iA //:"\ 
U. /UjU [p) 


A II/IQ/I /l/l^ 

yj.j 14y4 yi^) 


A lAzlQ^ /"I A"\ 
U.3U40J (lU) 


U.UzjO (j ) 


Ci / 


A C/IAC /'/r'v 

U.j4Uj [p) 


A A/1 o/i n ^^ i\ 
U.U4o4 / (13j 


AT>111 /'l 0\ 

U.ZZ131 (Iz) 


A A0A7 

U.Uzo / ( j) 


L-lo 


— U.zUz / ip) 


A 1 ^T/^A /'I /1\ 

U. 1 J /uU (,14j 


A A1A0O 1 1 \ 

u.u3Uoy (11) 


A ATI/; /'^A 

U.Uz3d (j ) 






A 7')1A /l^ 

U. /Z3U (,14j 


u.uz4y (luj 


A All ^7^* 

yj.yjjj (/) 






U.0j4y (,13 J 


—A a/;q7 /"i A^ 
U.UOo / (lU) 


A AOQ /"A^* 

u.uzy (0) 


XJ/I A 


—U.J J / (oj 


A ^1A1 /'A 0\ 

U.j3U3 (Izj 


A AOTI /'I A\ 

^U.U6Z3 (lUj 


A AT 1 /'/;\* 

U.Uzl (o) 


XJC A 

rijA 


A TOA ^/^\ 

U.ZoU j 


U.4o/ / vl3j 


A AA^7 /l A\ 

U.UUj / (lUJ 


A ATO /A\* 

u.uzy (oj 


XJQ A 

xloA 


— U. 1 0-5 (0 J 


U.4Uo3 (11 J 


A AOAA ^Q\ 

U.UoUo yy) 


A AI < /'^^* 


TJQ A 


U.ZJo (p) 


U.433J \\Z) 


U. 1 oz / (yj 


A AOO /"A^* 

U.Uzz (0) 


rllZA 


U. JDO (O ) 


A 1 0 1 1 /'I '>\ 

U.lVll (Izj 


A T/IOO ^Ci\ 

U.z455 {y) 


A A 1 O /'/;\* 

U.uiy (o ) 


xll jA 


u.u /y (Oj 


A 901^ /l 9^ 

U.Z<53j vl^J 


A AOQ 

u.Uozy (yj 


A ATA /A^* 

U.UZU (O) 


xliOA 


U. /OO /J 


U.304U (,14J 


A lOCA /"I A"\ 

U.3zoU (lUJ 


A AIA ^"7^* 

U.U30 (/J 


jIIOd 






A OCCQ /"I A"\ 

u.zooy (luj 


A AOC /"A^* 

U.Uzo (Oj 


rlloC 


U.J /4 ( /) 


A TTOT 1 /I \ 

U.z /s / (14j 


A 11/10 ("l AA 

U.334o (lU) 


A All f'/^A* 

U.U33 (u ) 


TJ 1 T A 

ril / A 


U.4o / {/) 


A A/iTA 1 1\ 

U.UOZU (13 ) 


A T/^/^T z' 1 1 \ 
U.ZOOZ (11) 


A A/1A /'7\* 
U.U4U ( / ) 


H17B 


0.757 (7) 


O.OOYO (13) 


0.2147 (11) 


A fX'J 1 /''7\* 

0.031 (7)* 


H17C 


0.539 (6) 


-0.0083 (13) 


0.2145 (9) 


0.027 (6)* 


H18A 


-0.274 (6) 


0.1128(13) 


0.0074 (9) 


0.023 (6)* 


H18B 


-0.088 (6) 


0.1914(12) 


0.0019(10) 


0.021 (6)* 


H18C 


-0.394 (7) 


0.1848(14) 


0.0468 (10) 


0.032 (7)* 


HlOl 


-0.123 (7) 


0.6493 (15) 


0.1401(11) 


0.042 (8)* 



Atomic displacement parameters (A^) 





[/" 


^22 




^12 




^23 


01 
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U.UzziS (11) 


U.UlJO (y) 


A AAOl /0"\ 

U.UUZj [y) 


_A AAAI /Q"\ 


A AA-IA /ON 


C13 


A Ali^O /I 1 \ 

U.UiUo (11) 


A Aid / 1 A^ 
U.Uoi (lU) 


A A 1 oo /nx 
U.Ul 88 (V) 


A AA 1 1 /■A\ 

U.UUIj (9) 


A AAT7 /nX 

U.UU3 / [y) 


A AAT A /'0\ 

U.UU34 (8) 


C14 


0.0205(11) 


0.0168(10) 


0.0162 (9) 


-0.0006 (9) 


0.0027 (9) 


-0.0014(8) 


C15 


0.0190 (10) 


0.0193 (10) 


0.0139 (9) 


0.0015 (9) 


0.0008 (9) 


0.0021 (8) 


C16 


0.0287 (13) 


0.0278 (13) 


0.0202(11) 


-0.0017(11) 


-0.0052 (10) 


0.0018(9) 


C17 


0.0314(14) 


0.0196 (12) 


0.0291 (12) 


0.0059 (11) 


-0.0038 (12) 


0.0066 (9) 


C18 


0.0266(13) 


0.0217(12) 


0.0226(11) 


0.0003(11) 


-0.0066 (11) 


-0.0003 (9) 



Geometric parameters (A, °) 



01 — CI 


1.355 (2) 


01 — HlOl 


0.89 (3) 


01— CI 


1.246 (2) 


03— Cll 


1.368 (2) 


03— C16 


1.435 (3) 


04— C13 


1.358 (2) 


04— C17 


1.437 (3) 


05— C14 


1.372 (2) 


05— C18 


1.415 (3) 


CI— C2 


1.389 (3) 


CI— C6 


1.417(3) 


C2— C3 


1.375 (3) 


C2— H2A 


0.94 (2) 


C3— C4 


1.394 (3) 


C3— H3A 


0.95 (2) 


C4— C5 


1.375 (3) 


C4— H4A 


0.89 (2) 


C5— C6 


1.404(3) 


C5— H5A 


0.96 (2) 


C6— C7 


1.471 (3) 


C7— C8 


1.467 (3) 


CI— 01— HlOl 


105.5 (16) 


Cll— 03— C16 


118.72(16) 


C13— 04— C17 


117.32(16) 


C14— 05— CIS 


116.65 (16) 


Ol— CI— C2 


118.27 (18) 


Ol— CI— C6 


121.59(19) 


C2— CI— C6 


120.13 (19) 


C3— C2— CI 


120.7 (2) 


C3— C2— H2A 


120.9 (14) 


CI— C2— H2A 


118.4(14) 


C2— C3— C4 


120.3 (2) 


C2— C3— H3A 


121.4 (14) 


C4— C3— H3A 


118.3(14) 


C5— C4— C3 


119.4(2) 


C5— C4— H4A 


118.9(15) 



C8 — C9 


1 343 (3) 


C8 — H8A 


0.96 (2) 


C9— CIO 


1.451 (3) 


C9— H9A 


0.94 (2) 


CIO— Cll 


1.402(3) 


CIO— C15 


1.410 (3) 


Cll— C12 


1.400 (3) 


C12— C13 


1.383 (3) 


C12— H12A 


0.92 (2) 


C13— C14 


1.413 (3) 


C14— C15 


1.371 (3) 


C15— H15A 


0.98 (2) 


C16— H16A 


1.01 (2) 


C16— H16B 


0.98 (3) 


C16— H16C 


1.04(2) 


C17— H17A 


1.00(2) 


C17— H17B 


1.00(3) 


C17— H17C 


0.99 (2) 


C18— H18A 


0.96 (2) 


C18— H18B 


0.97 (2) 


C18— H18C 


1.00(3) 


03— Cll— C12 


122.76 (18) 


03— Cll— CIO 


116.12(17) 


C12— Cll— CIO 


121.11 (19) 


C13— C12— Cll 


119.82 (19) 


C13— C12— H12A 


120.2(13) 


Cll— C12— H12A 


119.9(13) 


04— C13— C12 


125.57(18) 


04— CI 3— C 14 


114.32 (17) 


C12— C13— C14 


120.11 (17) 


C15— C14— 05 


125.95 (18) 


C15— C14— C13 


119.32 (18) 


05— C14— C13 


114.72(17) 


C14— C15— CIO 


122.06(19) 


C14— C15— H15A 


117.9(12) 


CIO— C15— H15A 


120.1 (12) 
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C3 — C4 — rl4 A 


Izl .0 (14) 


/^A r^z r^£i 
C4 — CD — Co 


Izz.U {2} 


r^A r*-z xjc A 
\J\ — L-J — MjA 


11 /.J {Id) 


i^/i XJ< A 

Co — Cj — xijA 


IzU.j (IJJ 


r^z r^a /^i 
CD — Co — C 1 


I 1 T /I A /"I 0\ 

I I /.4U (lo) 


c^f. c^n 
CD — Co — C / 


ITT 1 T / 1 0\ 

Izi.lz (loj 


r>e: r^n 

Ci — Co — C/ 


1 1 Q /1Q /I 'T^ 

iiy.4o (1 /J 


r^o c*.Q 
Uz — C / — Co 


IzU.Jl (loj 


/"^i /^/i 
(jz — C / — Co 


1 lA AC /I '7\ 

IzU.Uj (1 /) 


/^O /^T /^/i 

Co — C / — Co 


uy.oi (lo) 


r^c\ r^o r^n 

cy — Co — c / 


1 O 1 C 

Izl.D (z) 


r^C\ f^Q TUO A 

Cv — Co — hloA 


Izl . / ( Iz) 


r^n r^Q luo a 
C / — Co — hloA 


1 1 A /I OA 

1 lo.y (iz) 


pc PQ c 1 0 




C8 — C9 — H9A 


115.3 (13) 


CIO — C9 — H9A 


117.5 (13) 


Cll — CIO — C15 


117.57 (18) 


Cll — CIO — C9 


120.77 (18) 


C15 — CIO — C9 


121.66 (18) 


^\^ r^i r^i 

Ul — CI — CZ — Ci 


1 lb. 1 (Z) 


f^i^ /^o /"^i 
Co — C 1 — Cz — Ci 


-3.1 (3) 


f^"i r^i r^A 
C 1 — Cz — Ci — C4 


A A \ 
U.U (J) 


/^i r^A /"'c 
Cz — Ci — C4 — CD 


2.2 (3) 


Ci — C'l CD — Co 


-1.4(3) 


r^A r^c /"'I 
C4 CD — Co — C i 


-1.6(3) 


r^A r^/i r^n 
C4 — CD — Co — C / 


1 / /.y (z) 


c\\ /"'c 
U i — C i — CO — CD 


1 /o.U (z) 


/"'I /"'/C t^z 

Cz — C 1 — Co — CD 


3.9 (3) 


/~vi r^/r r^n 
Ul CI CO C / 


4.4 (3) 


r^t^ r^n 
Cz — L. i — CO — C / 


i /D. / (zj 


f^i^ r^n r^o 
CD — CO — C / — Uz 


iOo.i (zj 


/"'I f^i^ f^n f\"< 
Ci — Co — C / — Uz 


— IZ.Z (i) 


f^z f^i^ f^n r^Q 
CD — Co — C / — Co 


— li.o (i) 


/^/c r^o 
Ci — Co — C / — Co 


loD.o (z) 


/"iT r^o r^n 
Uz — C / — Co — C9 


-8.8 (3) 


C6— C7— C8— C9 


173.2 (2) 


C7— C8— C9— CIO 


179.7 (2) 


C8— C9— CIO— Cll 


-176.5 (2) 


C8— C9— CIO— C15 


2.9 (3) 


C16— 03— Cll— C12 


-1.0(3) 



Hydrogen-bond geometry (A, °) 

D—H-A D—H 
01— HlOl-02 0.89 (3) 

C5— H5A-05' 0.96 (2) 

C16— H16C-01" 1.04(3) 
Symmetry codes: (i) .x-1/2, ->H-l/2, -z; (ii) -x, y-\ll, -z+\ll. 



03— C16— H16A 103.7 (14) 

03— C16— H16B 111.0(13) 

H16A— C16— H16B 109 (2) 

03— C16— H16C 110.3 (14) 
H16A— C16— H16C 111.9(18) 
H16B— C16— H16C 111(2) 

04— C17— H17A 110.4(16) 
04— C17— H17B 110.2 (14) 
H17A— C17— H17B 110(2) 

04— C17— H17C 106.8(14) 
H17A— C17— H17C 111.1(18) 
H 1 7B— C 1 7— H 1 7C 1 08 (2) 

05— C18— H18A 107.7 (13) 
05— C18— H18B 112.3(14) 
H18A— C18— H18B 109.8(17) 
05— C18— H18C 110.9(13) 
H18A— C18— H18C 107(2) 
H18B— C18— H18C 109.4 (19) 

C16— 03— Cll— CIO 178.07 (19) 

C15— CIO— Cll— 03 -178.60(18) 

C9— C 1 0— C 1 1 — 03 0.9 (3) 

C15— CIO— Cll— C12 0.5(3) 

C9— CIO— Cll— C12 179.9(2) 

03— Cll— C12— C13 179.56(19) 
CIO— Cll— C12— C13 0.6(3) 
C17— 04— C13— C12 -2.5 (3) 
C17— 04— C13— C14 177.65 (18) 
Cll— C12— C13— 04 179.0(2) 
Cll— C12— C13— C14 -1.2 (3) 
C18— 05— C14— C15 3.1 (3) 
C18— 05— C14— C13 -176.94(19) 

04— C13— C14— C15 -179.32(19) 
C12— C13— C14— C15 0.9(3) 

04— C13— C14— 05 0.7(3) 
C12— C13— C14— 05 -179.08(19) 

05— C14— C15— CIO -179.87(19) 
C13— C14— C15— CIO 0.2 (3) 
Cll— CIO— C15— C14 -0.8(3) 
C9— CIO— C15— C14 179.7(2) 

n-A D-A D—n-A 

1.73 (3) 2.541 (2) 152 (2) 

2.57 (2) 3.254 (3) 129.0 (18) 

2.42 (3) 3.446 (3) 167.5 (18) 
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Fig. 2 
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